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I.  Introduction
This chapter (Resource Options Chapter) is one component of a comprehensive update of the
Maui County Water Use & Development Plan (WUDP).  The purpose of this chapter is to
present and explain the resource options that are considered in developing the WUDP. 

Resource options are inclusively defined to include any measure, program, activity, policy or
improvement that could further the planning objectives identified for the WUDP.  A broad
spectrum of resource options is initially identified and characterized for consideration as an
element to be included in the WUDP.  Resource options are components that are ultimately
compiled into resource “sequences” or “strategies” that can be evaluated, optimized and
ultimately selected as the basis of the WUDP.

This chapter presents the identification and initial characterization of the resource options
considered in developing the WUDP.  Several analyses are presented that approximate the
costs of various supply and conservation resource options.  Some basic attributes of some of
the resource options are identified.

The characterization of the costs and other attributes or resource options in this chapter is
necessarily general and approximate.  The attributes of many resource options can only be
determined accurately in the context of how they are implemented in specific applications.  The
costs and attributes of resource options will be more rigorously characterized in the analysis of
the candidate resource strategies performed later in the WUDP process.

II.  Identification of Resource Options
Resource options are inclusively defined to include any measure, program, activity, policy or
improvement that could further the planning objectives identified for the WUDP.  Resource
options can include physical improvements to increase water supply (wells, treatment plants,
storage and transmission) as well as programs to improve water use efficiency or reduce water
system losses.  For purposes of the WUDP resource options also include programs or policies
to attain any of the full spectrum of planning objectives.  For example, resource options include
programs, measures and policies pertaining to watershed protection, stream protection,
wellhead protection, water quality, and, more generally, the support of agricultural,
environmental, cultural and Department of Hawaiian Homelands (DHHL) interests.

Process for Identification of Resource Options
Several resource options were identified by each Water Advisory Committee (WAC) at the initial
WAC meetings for the Central and Upcountry districts.  Additional resource options were
identified by the Department of Water Supply (DWS) and its consultant.  A list that included all
of these options was presented and discussed at the fourth meetings of the Central and
Upcountry WAC’s.  Based on the discussion at the WAC meetings several additional resource
options were identified.

The identification of resource options is ongoing.  As the analysis of resource strategies
progresses both the scope of the list of resource options and the specificity of resource options
may be extended.  Additional resource options may continue to be identified by the DWS, its
consultants, the WAC’s, or overseeing agencies.  The identification of resource options
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continues throughout the WUDP process.

List of Resource Options
A list of resource options was identified by the DWS staff, its consultants and WAC members. 
Resource options were identified including the following categories:

•   New potable water sources

•   Demand-side management options

• Indoor use measures

• Landscape irrigation measures

• Agricultural measures

• Codes, regulations and incentives

•   Recycled water use options

•   Stream protection and restoration options

•   Watershed protection and restoration options

•   Well development policies

•   Energy production and efficiency options

The resource options identified through August, 2005, including options added based on
comments received at the fourth WAC meetings, are documented in the matrix of resource
options and planning objectives in the following section of this chapter.

III.  Characterization of Resource Options
The characterization of resource options in this chapter is necessarily general and approximate. 
The attributes of many resource options can only be determined accurately in the context of
how they are implemented in specific applications.  For example, the costs of water produced by
a well may depend not only on the location and characteristics of the well but also upon the
ultimate location of water use and how the well would be used in a particular application.  A well
that is quite expensive to operate may be an economical component of a resource plan in which
the well serves primarily as a backup resource for source reliability and displaces the need for
more extensive capital investments otherwise necessary to achieve this objective.  The costs
and attributes of resource options will be more rigorously characterized in the analysis of the
candidate resource strategies performed later in the WUDP process.

Characterization of Resource Option Attributes
The attributes of resource options are characterized according to how they contribute to
furthering the attainment of the WUDP planning objectives.  The planning objectives were
initially compiled from a list of goals, objectives and issues identified by the Central and
Upcountry WAC’s.  The list of objectives was refined by the DWS and its consultant with review
and further adjustments and additions by the WAC’s.   These objectives include providing
sufficient water for identified needs, minimizing costs, maximizing water service reliability,
protection of streams, water resources and environmental and cultural considerations, etc.  
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For purposes of discussion and characterization of the identified resource options a “matrix”
was developed.  The matrix is shown below with the revisions (shown in shaded cells) made
based comments made at the fourth meetings of the Central and Upcountry WAC’s in August,
2004.  A “plus” sign in a matrix cell indicates that the resource is likely to contribute positively to
the attainment of the corresponding planning objective.  A “minus” sign indicates that the
resource may have negative impacts.  In some cells both a plus and minus are shown indicating
that both positive and negative effects were identified.  An “a” in a matrix cell indicates that the
impacts will be determined by analysis.
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1   More specifically, the “levelized unit costs” express the amount of nominal (current) dollars per unit of
water that, if paid over the life of the option for the amount of water produced by the option, would equal the
magnitude of capital and operating costs for the option considering the timing of costs, inflation and cost escalation
when discounted to present day dollars.
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Preliminary Cost Analysis
The characterization of resource options regarding all of the WUDP planning objectives is
important.  One important attribute that lends itself to quantitative analysis for some resource
options is monetary costs.  Although the costs of each resource option can be determined
accurately only in the context of application to a specific resource strategy or plan, the
development of preliminary, approximate cost estimates is valuable in determining which
resources should be considered as worthy components of candidate resource strategies. 
Several conventions used to characterize resource options are discussed and a preliminary
analysis of the costs of some supply and conservation resource options is presented below.

Conventions Used to Characterize Resource Option Costs
Long range resource planning requires the comparison of various resource options that have
very different characteristics.  Some resource options have high initial capital costs but lower
operating costs.  Other options may have lower initial capital costs and higher operation costs. 
Some resource options provide additional supply or service capability.  Other options may meet
water demand needs by reducing required water production requirements by end-use efficiency
improvements or displacement of potable needs with non-potable sources.  In order to make
meaningful comparisons of the costs of different types of resource options several “normalizing”
conventions are used.  

The costs of resource options that are presented in the sections below are expressed in
“levelized unit costs”.  The term “unit costs” means that costs are expressed in terms of dollars
per unit of water produced or saved (dollars per thousand gallons).  The term “levelized” means
that costs are expressed in equalized, amortized terms (much like the costs of a mortgage are
amortized into equal payments spread over the term of the mortgage).   Levelized costs
consider the magnitude and timing of the capital and operating costs of each option over the
whole life of the option (in accordance with explicit assumptions regarding inflation, cost
escalation and time value of money).1  The levelized costs presented below assume an inflation
rate of 3% per year, real energy price escalation of 2% per year and a time value of money
(discount rate) of 6% per year.

These costs are applicable only for purposes of rough characterization.  As noted above,
accurate determination of the cost of resource options can only be made in the context of
specific circumstances including how the resource would be used in a particular resource
strategy.  For example, the operating cost of wells are expressed below as the costs to pump
water from the bottom of the well to the elevation of the well head.  For the Central system these
costs fairly closely approximate the costs to deliver water to most DWS customers at lower
elevations.  For the Upcountry system or some higher elevation Central district customers,
however, substantial additional costs could be required to boost the water produced by the well
to higher elevations where the water might be required.  In comparisons of costs of water
produced by wells to water produced by treatment of higher elevation surface water the unit
costs presented below are not directly applicable without further considerations of the specific
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application.  Some caution is therefore advised regarding how the costs are applied.  

Cost of New Sources of Water Supply
The monetary costs of several new sources of water supply were calculated using the
conventions described above.  These are presented in the table below titled “Supply Resource
Option Characterization”

Cost of Water Conservation Programs
The costs of several conservation (demand-side management) programs were calculated using
the conventions described above.   These are presented in the table below titled “Candidate
DSM Program Characterization”.
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